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GLUE2: XSD Style, Flat or Nested

Flat:
— Entities are equal siblings listed in a global element bag.

— <Associations> modelled using 1 method:

* Element ID references (all associations defined as children of
<Associations> elements).

Nested:
— Defines multiple Document Root elements.

— <Associations> modelled using 2 methods:
* Nesting (defines strong parent-child relationships)

* Element ID references (a single entity can have many parents which
cannot be modelled by nesting alone — GLUE2 is not a pure tree
structure).

Flat voted as preferred style at OGF 35 but...
Not a complete consensus, some prefer nested.
Hope to derive a style consensus/solution soon...



GLUE2: GOCDB Requirements

* Render results from Projection queries

— Projection queries simply specify the entities you
need to render when building a SELECT query (for
SQL, you would normally specify fields/cols).

* GOCDB provides 18 projection style methods:
— get_service_endpoint
— get_ngi
— get_site
— get_contact
— get _downtime
— get_site_contacts ...



GLUE2: GOCDB Requirements

kresultsb
<ROC ROC NAMFE="NGI UE">

“ROCHNAME>NGI UK« /ROCHNAME:>

<MATL CONTRACT>UFNGI-CPERATICHMSEjiscms
<CONTLCT >
<CONTLCT >
<CONTLCT>
<CONTLCT>

ORI R T
<CONTACT

<CONTACT >
<CONTACT TUSER ID="5255046" PRIMARY KE
1 <« FORENAME »John«< / FORENAME >

.

< SURNAME »Hewlev</SURNLME>

<TITLE>Mr«</TITLE>

<DESCRIPTICH, >

<EMATL>john. kewleyi@stfcoc.ac.uk</EF

<TEL»+44 1925 &03513<,/TEL>

<WDRKING_HDUR5_STRRTI}

{WDRKING_HDURS_ENDF}

<CERTDN>/C=UK/0=eScience/0U=CLRC/

<ROLE NAMES>NGI Operations Deputy
</ CONTACT>
<CONTACT >
<CONTACT >
<CONTACT =
<CONTACT >
< CONTACT >
<CONTACT =
<CONTACT =

<CONTRACT >

kresultsb

< DOWNT IME >

< DOWNT IME >

< DOWNT IME >

< DOWNT IME >

2.

<DOWNTIME ID="25354" PRIMARY KEY="42273G0"

<PRIMARRY KEY>44479G0</PRIMARY EEY>
<HOSTHAME»goc.egl . eu</HOSTHAME >

«<SERVICE TYFE»egi.
<ENDPOINT>goc.egi.

GDCDEi;"SER‘UICE_T'fPE‘;-

geuegi.GOCDE< /ENDPOINT>
{HDETED_E'I'}GRIDDPS—G{}CDE{EHDETED_E'I'}
<GOCDE PCRTAL URL>https://goc.egi.eu/pori

™1
L

<SEVERITY>WARNING</SEVERITY>
<DESCRIPTICH>Network disruptions to allos

<INSERT DATE>12353751740</INSERT DATE>

<5TARRT DATE>1300176000</5TLRT DATE>
<END DATE>1300150400</END DATE>

<FOBMRTED STRRT DATE>2011-03-15 O8:00</F(
<FOBMRTED END DATE>2011-03-15 12:00</FOR!

</ DOWHTIME: >

<DOWHT IHME -

<DOWHT IHME -

<DOWHT IHME >

<DOWHT IHME >

<DOWHT IHME >

<DOWHT ITHE >

<DOWHT ITHE >

<DOWHT ITHE >

<DOWHT THE >

~ Consider 1000’s of
records = can produce
large XML documents.

1) https://goc.egi.eu/gocdbpi/private/?method=get roc contacts&roc=NGI| UK

2) https://goc.egi.eu/gocdbpi/public/?method=get downtime&topentity=GOCDB



https://goc.egi.eu/gocdbpi/private/?method=get_roc_contacts&roc=NGI_UK
https://goc.egi.eu/gocdbpi/public/?method=get_downtime&topentity=GOCDB

<Domainsi>

{ID}QQS?E{EID}

<WWW>http: //ngs.ac.uk< /WA=

— Ly e

<ID}¢3&1{£ID}

<Type>0rg.Some. compute</Type>

<fualitylevel»production</Cuali-

<Totalloks»434<,/Totallokbs>

<ConputingEndpoint>
<ComputingEndpoint>
idurpdu_*c_ wdpoint>

=L R

<ID}¢3&a{fID}

2.
3.

e’ 34

<Type>org.Some . compute</Type>

<fualitylevel>production</Cuali-

iE:::ageE:dp:;:-b|
iE:::ageEha:e}|

iE:::ageHa:age:}|

</5torageServicer

{ID}zBQz{fID}

«Typerorg.srb.3RB3</Type>

<fualityLevel»production</Quali-

</ Bervice>
</ hdminDomainy

«/Domainss>

(...

detail elided)

Nested

Associations: uses both nesting + 1D 3¢
references (nesting can’t do many parents).

XSD enforces nested relationships.s"

Easy doc traversal for many associations (i.e.

XPath to select nested children rather than ,

cross referencing) v
Can’t project/select only the required entities
without using multiple Doc roots. x

Redundant parent + sibling elements =

bloated docs (consider 1000s of records).x

* Could exclude optional siblings and
optional parents which are redundant, but
this is misleading (entities MUST always
be rendered in full).




e E—- e

DillLA LAl o 1 = S ]

|[<annotation>
< /element>
CSequencex

(’ velement ref="glue:Location"™ minCccurs="0" 1
<element ref="glue:Contact" minCccurs="0" m

<element ref="glue:Domain"™ minCccurs="0" ma
<element ref="glue:Abstractiervice™ minOccu
<element ref="glue:bbstractEndpoint™ minbco
<element ref="glue:Share" minCcours="0" max

T
B

velement ref="glue:Manager" minCccurs

<element ref="glue:EResource"™ minlccurs="0" 3

“element ref="glue:fbstracthAcoctivity" minlCcc
<element ref="glue:Policy"™ minCccurs="0" ma:

<element ref="glue:Benchmark"™ minOccurs="Q"
<element ref="glue:ApplicationEnvironment™ 1
<element ref="glue:ToComputingService™ minO
<element ref="glue:ToStorageiervice" minlcc

“element ref="glue:S5toragefccessProtocol™ m
<element ref="glue:StorageServicelapacitvy™ 2

\ <element ref="glue:StorageSharelapacity™ mil
<element ref="glue:ApplicationHandle™ minOc

</ sequence>
</ complexType>

\4

zelement name="Location"™ type="glue:Location t" f»

<element name="Contact™ type="glue:Contact t" f>»

e

<element name="Domain"™ type="glue:Domain t" abstrac
<element name="AdminDomain"™ type="glue:AdminDomain

=1

<element name="Uzer

omain™ to =M ~T17a « TTaa+Trmma 5~ + T
omain ype="glue:UserDomain t«

Flat XSD

<Entities> is Document Root:
(element bag that lists GLUE
entities as siblings in a defined
order).

Elements declared globally and
referenced from within
<Entities>.

GLUE elements can be
imported into standalone in 3™
party XSD.



Flat

<glue:Entities

xmlns:xszi="http://WwWwWw.w3.0r
xmlns:glue="http://=schemas.
¥x2i:schemal.ocation="http://
<glue:Location>|

EE;A_ Contact>
EE;:E::c:tact}
EE;:E:JSE:DCKE;:}l
EE;:E:Edm;:Dcma;:}
EE;:E:Rdm;:Dcma;:}
EE;:E:SE:v;cE}
EE;:E::CKP:t;:ESE:?;cebl
EE;:E:Stc:aEESE:?;cebl
EE;:E:E:ch;:t}
EE;:E::cmg:t;:gE:ch;:tbl
EE;:E:Stc:ageT:ch;:tbl
EE;:E::CKP:t;ZESharebl
EE;:E:Stc:agESha:E}
EE;:E::CKP:t;:EHa:agerbl
EE;:E:Stc:ageHa:agE:}
EE;:E:DataStc:E}
EE;:E:Exec:t;c:E:v;:c:me:t:
EE;;E:Ect;?;ty}
EE;:E::cmg:t;:gkct;?;tybl
EE;:E:EccessPc;;cy}
{g;:E:Happ;:ch;;cybl

</glue:Entities>
(elements are collapsed)

Single Doc Root element (<Entities>). v

Relationships modelled using one method; (ID

references which caters for many-to-many parents —

GLUE2 is not a pure tree structure!). v

Weaker association; relationship is not enforced by XSD.

. Con: extra coding effort to validate that a
reference points to correct element. X

. Pro: a grid can be represented as multiple XML
docs rather requiring a single doc.

Traversing associations requires sub-queries (cross x

referencing element IDs)

Supports Bi and Uni directional associations.‘/

Efficient = project just the required entities (e.g. select

all contacts, select all endpoints etc).

9 <glue: IDrcomputingServicel</glus:ID>
Zglus:Typer</glus: Type>
“glue:CmalicylLevelr>production</glue:QualicyLevel>
<glue:fAssociations>

<glue : ComputingEndpointID>xcomputingEndpointl<;
</glue:fssociations>
</glue:ComputingService>

<glue:ComputingEndpoint BaseType="Endpointc™>

<glue: ID>computingEndpointl</glue: ID>
<glus:URL>uri://some.url.ac.uk/service</glu=:UJRL>
<glus:Interfacelame></glus: Interfacellams>
<glue:fualictylLevelrdevelopment</glue: ualitylLevel>
<glue:HealchStaterok<,/glue:HealthState>
<glue:ServingStaterproduction</glue: ServingState>
<glue:fssociations>

—— <glue:ComputingServicelID>computingServicel«</gl

</glue:hs=sociations>
</glue:ComputingEndpoint>



<?xml version="1.0" encoding="UTF-8"7> Sample Flat Rendering

<“glue:Entities

e (projecting services and endpoints)
<gluc:Compu VZ_.TSF_I':;-_;;;’ —
e e Can select/render (project)
i'__.'__-.E.-_-a_-l'I'.E_nt-_..l'E':'E_f_CE} . . L
oluciComputiagiervice just the required entities
_l'__.'__l.E:-_-El'I'.E'_; ;‘.".E:E:"I;CE
inptl} under the same Doc root.
<glue:StorageServicer
<Jlue :Endpoint BaseType="Endpoint"»
<IDwendpointl</ID> . .
<Extensionsy] e Efficient: No redundant data
uri:S/some.url.ac.uk/services) .
PR (consider 1000s of records).

<funalityLevelrdevelopment<,/QualityLevel>
<HealthState>ok</HealthState>

<ServingStaterproduction</ServingState> ° When SeIeCt|ng mUIt|p|e

<Downtimednnounce»2012-03-29T12:30:00Z</Dc

<DowntimeStart>2012-04-29T12:30:00Z</Downt entities (eg ‘select * Services)

<DowntimeEnd>2012-05-29T12:30:00Z«/Downtin

|{DDWZ‘1tiIf.EIZ'1fEI}WE had a power outage!</Dowr end pOlntS’ ContaCtS for
<Associations» .
</glue:Endpoint> NGI_X’) its harder to traverse

<glue:ConputingEndpoint>

<glue:StorageEndpoints the associations in the results
ig;';E:St::ageT:dP:'_:t} (IOtS Of ID |OOkUpS)

<glue:StorageEndpoint>
</glus:Entities>




S/ Option: Element ID Referencing
<complexType name="ComputingService t">
<complexContents>
<extension baze="glue:ServiceBaze t">
<sequencelr

<element name="TotalJobs" type="unsignedInt™ minCccurs="0" maxCccou
nzignedInt™ minCccurs="0" maxCc

<glement name="Runningdobs" type="unsigne
<element name="WaitingJobs" type="u ;g:eﬁ::t“ minCoours="0" maxOc
<glement name="5tagingdobs" type="unsigne
<element name="Suspendeddobs" type—“d.s g
<glement name="PrelBEMIWaitingJdoba" type="u
<element name="Azsgciationzs" minCccurs="l1
<complexType>
<sequencel
/\ll <element name="ComputingEndpointI

. . <element name="ComputingSharelD

associations <element name="ComputingManagerID
<element name="StorageServiceID

are element <element name="ContactID™ type="gli

<element name="LocationID type="glu

ID references <element name="ServiceID" type="glu

dInt™ minCccurs="0" maxCc
nedInt™ minCcoccurs="0" max
mnszignedInt™ minCoccurs="0

" maxboccocurs="1

Flat XSD

t“ minCccurs="
_t“ minCccurs=
t" minCccurs="

</ 3equencer
</ conmplexTypes
«/element>
</ zequence>
</extension> <glue: ComputingService BaseType="Service™»
</complexContent> «IDrcomputingServiceReferencedEndpoints</ID>
< /complexType> <Types</Types
<Qualicylevel>production<,/fualitylLevel>
{Assnbiatinns}

ID References
to endpoints

Sample XML

<ConputingEndpointID>computingEndpointl</Con
<ConputingEndpointID>computingEndpoint3</Con
</hesociations>
«/glue: ComputingService>



S Cption: Mested

<complexType name="ComputingService t"3>

<complexContent>
<extension base="glue:ServiceBase t">
<sequencex
<gelement name="TotalJobs" type="unsignedInt™ minCccurs="0" max(
<element name="RunningJobs" type="unsignedInt™ minCccurs="0"| m:
<element name="WaitingJoba" type="unsignedInt"™ minCccurs="0" m:
<element name="StagingJobsa" type="unsignedInt"™ minCcoccurs="0" m:
<element name="SuspendedJobs" type="unsignedInt™ minlccurs="Q"
<element name="PrelBMSWaitingJobs" type="unsignedInt"™ minCccur:
<element name="Associations" minCccurs="1" maxCccurs="1">
<complexType>
<sequence

All

<element ref="glue:ComputingEndpoint™ minOccurs="0'
<element ref="glue:ComputingShare™ minCccurs="0" m:
<element ref="glue:ComputingManager™ minCcoccurs="on

Nested
XSD

. . <element ce"™ minlccurs="0" m:
aSSOC|at|OnS <element ref="glue:ToStorageService"™ minbccurs="Q"

. <element = Contact"™ minCccurs="0" maxCccur:
are d|rECt|y <element ( ion™ minCccurs="0" maxCccul
nested <element cp D" type="glue:ID t" minbccu:

</ sequencer
</ complexTypes
«/felement> <glue:ComnputingService Baselvyvpe="Service">»
</sequence <IDrocomputingServiceReferencedEndpoints</ID>
< /extension>

«/complexContent>
<fchmplexType>

«Typex</Type>

<fualitylevelsproduction</QualicylLevel>

<h=z=ociations>

<gJglue:ComputingEndpoint Baselype="Endpoint™>
<ID>computingEndpointl</ID>
Inner <URL»uri://some.url.ac.uk/service</URL>
<InterfacelName></ Interfacellame>

( n ested ) ciualitylevelr>development</ualicylevels>
al I lp e XIVI L <HealthStaterok< /HealthStates>

e n d poi nt S <ServingStaterproduction</ServingState>
|iﬁssuciat10:3}|

</glue: ComputingEndpoint>

< /hesociations>

</glue:ComputingService>



Q. Should we consider a combined approach that enables a
choice of nesting and/or element ID referencing according to
the rendering requirements?

Q. Alternatively, define two separate XSDs (one flat and one
nested)? - an equally valid approach, but requires 2 XSDs



<complexType name="Computing3ervice t">

<conmplexContentc>
<extension base="glue:ServiceBase T"> C b. d
<seguence> O m I n e
<element 1 unsi iInt"™ minCccurs="0" maxlccurs="1",
<element nam i uns dInt™ minCccurs="0" maxOccurs=":
<element Int™ minCccurs="0" maxOccurs=": A p p roa C h
<element " minCccurs="0" maxOccurs=":
<element T 2= | u t" minCccurs="0" maxbccurs-
<element name="FreL Jai ngJobs m...__g:'.&:'.Z:'.:“ minfccurs="0" maxO: N t d
<element name=" n 1" maxOccurs="1"> eS e
<complexType>
<sequence>
i <element name="C ipod glue:ID t" minCccul + Re.fs )
<element ref="glue mputir ipoint 11 nOoon ="0" max{ccur:

Associations celement name=rC

<element ref="gl

can be directly <element name="C ‘10 t* minocouz: Note, a nested

<element ref="glu ="0" maxlcours:

uLir ; = ( . ) . .
nested and/or ¢ <glement name="5C '. : E;';_:Z:_:“ minCco <SerVICG> aSSOCIatIOH

maxlcou:

<element ref="g ) =0T maxCoou: o .
referenced <element name="C minCccurs="0" max{ |S nOt SUItabIe here
<element ref="glu 0" maxOccurs="unbound: .
— type=“g'_';e:22 t" min0ccurs="0" (thus Only prOVIde
1 Location™ minOccurs="0" max{Occurs="unl . .
<element name="3 D" type="glue:ID t" minOccurs="0" max( <SerV|ce|D> Optlon)
</zequence>
</complexType> <glue:ComputingService BaseType="3Service">»
</element> <IDrcomputingServiceReferencedEndpoints</ID>
<,f.3er.:1'.1e:1ce> <Type></Type>
</extension> <Qualitvlevelr»production<,/QualitylLevel>
</complexContent> <Assacia}:inns>
</complexType>

<ComputingEndpointIDr>computingEndpointl</Comput

<ComputingEndpointIDr>computingEndpoint3</Comput

<glue:ComputingEndpoint BaseType="Endpoint">»
<IDrycomputingEndpointl</ID>
<URL»uri://=some.url.ac.uk/service</URL>

2 Refe renced <InterfaceName></Interfacelames>

<CualitylLevel>development</CfualityLevel>
Sa m e X IVI L + <HealthStaterok</HealthState>
<ServingState>production</ServingState

<hAssoclations>

1 N este d <ComputingServicelDrservice2</Computir

</hssociationss>
. </glue:ComputingEndpoint>
end pOI nts </hssociations>

</glue:ComputingService>



Combined Approach

Single XSD for both styles S

<Entities> as single + consistent Doc Root element.
— <Child_Entity_Elements> can then nest their associated elements, or reference
other entity elements to suit use cases, i.e.
* Use Element refs to render projection queries -
* Use Nesting for other (eg XPath friendly) renderings \

Combined approach is not new (its quite common); e.g. Spring framework
caters for both Inner Beans + Bean references in ‘spring-beans.xml’ in exact
same way.

Explicit Validation Rule: . 9
— MUST fail if a duplicate <Element> exists with same ID in doc.

But, is this too flexible/complex?

— Would need to be selective where we offer a choice of nested/idref ; in some
associations, a choice is not necessary (see previous slide). Note, it is possible to
refine the combined approach e.g. using <xsd:choice> if necessary.

€ — Need logic to figure out what approach is being taken in a particular document

Implementations would need to be clear if they require/support a particular style
(a profiling requirement ?).



Flat XSD:
Grouping Elements and/or
BaseType Attribute



Flat XSD: Grouping Elements and/or
BaseType Attribute

At least one (or both) of these approaches is required
to simplify XPath querying of a Flat XML document.

For the fully flat XSD, then the BaseType attribute is
required to simplify XPath queries.

(note, BaseType attribute was carried over from
original nested XSD).

Grouping elements adds slight complexity as not all
entities are siblings, but does allow easy
collapsing/expanding of elements belonging to the
same substitution group (but is this really a Pro?).

Grouping elements are just a ‘nice to have’




Flat with Grouping Elements

<glue:Entities
xmlns:xsi="http://www.w3.

Grey boxes =
Collapsed
elements

xmlns:glue="http://schemas.

X=zi:schemalocation="http://=

:Location>
:Contact>
:Contact>

:Domains>

tAdminDomain
tAdminDomaini-

</glue:Domains>
<glue:Services>

<glue:Service>

<glue:ConputingService>

{g;:e:Stc:ageSe:?;cebl

</glue:Services>
<glue:Endpointss>

<glue:Endpoint>

<g;:e:Ccnp:t;:gE:dpc;:tbl

<glue:S5torageEndpoint>

</glue:Endpoints>
<glue:Shares>

{g;:e:icnp:t;:gatarebl

<glue:S5torageShare

</glue:Shares>
<glue:Managers>

<glue:ComputingManagers>

<g;:e:3tc:ageHa:age:}|

</glue:Managers>
<glue:fctivities>

<glue:fctivity>

{g;“e:Ccnp:t;:gﬁct;?;tybl

</glue:Bctivitiess>
<glue:Policies>

<glue:AccessPolicy>

<glue:MappingPolicy>

</glue:Policies>
</glue:Enticies>

No grouping elements needed for
concrete elements (they have no
substitutable alternatives)

<Services>
groups different
Service impls

<Endpoints>
groups different
Endpoint impls

<Managers> groups
different Manager
impls

Sample XPath to select all services,

endpoints with Grouping elements:

Flat with no Grouping Elements

/Entities/Services/*
/Entities/Endpoints/*

<glue:Entities

mas

xmlns:glue="http://=schema

xzi:schemalocation="http://

e:Contact>
P:Ise:Dcma;:}l
el AdminDomains
e AdminDomain>
=:Ser?;ce}|
{g;:e::cmp:t;:gae:?;ce}|
:Stc:ageﬂerw;cebl
:Endpoint>
{g;:e:Ccmp:t;:gE:dEc;:t}|
:StcrageT:dpc;:t}|
{g;:e::cmp:t;:gahareb|
:5tc:age$ha:eb|

—

{g;:e:;cnp;t;:gﬂa:age:3|
:Stc:ageHa:agE:}|
:Dataatcreb|
<glue:ExecutionEnvironment:

tBotivity»

—

{g;:e:;cnp;t;:gﬁct;?;tybl
:EccessPc;;cy}|

{g;:e:Happ;:ch;;cy}|
</glue:Entitcies>




Flat with no Grouping Elements Requires the BaseType Attribute to simplify Xpath

— kglue :Endpoint BaseType="Endpoint™>

<glue:Entities <glue: IDrendpointl</glus:ID>

¥mlns:xsi='http:/ /W - |«=:g__he H E:-:te:‘.s;c:‘.sﬂ
e - _uu — - — <glue:URL»uri: //some.url.ac.uk/senwv:
xmlns:glue='hitp://schemas. <glue:InterfaceName»</glus: Interfad;
¥3i:schemalocation="http:// zglue:Cualitylevel>development<, glus
<glue:Location _":.~| “glue:HealthStaterok</glus:HealthSt:
<glue: Comtacts <glue: ServingStaterproductiond/glues
E e Contachs <glue:Downtimelnnounce>2012-03-29T1.
S —— <glue:DowntimeStart>2012-04-29T12: 3
[<glue:UserDomain | <glue:DowntimeEnd>2012-05-29T12:30:1
i;"_ perAdminDomain <glue:DowntimeInfosWe had a power o
<glue:AdminDomain> <glue:fssociations’
= _ - - )
<glue:Service> </elus:Endooint> @BaseType=‘Endpoint’
{g_de.:cmp:t;:gaeryfcebl ¢
<glue: Stc:ageaer'-.;lceﬂ — <glue:ComputingEndpoint BaseType="Endpoint”>
{l;-_ e EZ‘.::‘I]:_:I:'_Z'.E.“?- K <glue: IDrcomputingEndpointl</gluse:ID>
E . -’“EIFE:' tingEndpoints <glue:URL>uri://some.url.ac.uk/service</gl
EE— : s _'_:=;" = _"l \ <glue:Interfacelame>»</glue: Interfacelames
e T = H -
E_ ne:oStor E‘E — PD_"t’} “glue:QualityLevels>development</glue:Quali
[<giue: :CIF-P'—;t"—:E-:':a:E:‘“l <glue:HealthStaterok</glue:HealthState>
<glue:S5torageShare> zglue:ServingStater>production</glue:Servin
<glue: ComputingManager> [<glue:Associations>|
{g;AE:Stc:agEI-Ia:agE:} = ¢ /glue:ComputingEndpoint>
<glue:DataStore>
~glues:ixecutiontnvironment: Sample XPath to select all services and
<glueiActivity> endpoints without Grouping elements
R e S e T 2wy tr . .
<glue:ComputingActivity>| but with the BaseType Attributes:
<glue:AccessPolicy>
T2 = W = = 19 ™r QN0 .

<glue:MappingPolicy>| /Entities/*[@BaseType=‘Endpoint’]

</glue:Entities>

/Entities/*[@BaseType=‘Service’]



